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toxic to many forms of algae and bacteria. The action of
copper salts on bacteria has been investigated by numerous
observers (see Chapter X), but it was not until the beginning
of the present century that they became widely used as
algicides with care as to quantities. At Ben, Virginia, in 1901
a destructive growth of the Conferva-like alga Spirogyra in
the watercress beds was got rid of by adding 0*02 part
per million of copper sulphate. In 1904 the Department of
Agriculture at Washington issued their Report on Moore and
Kellerman's trials of this salt on the large scale.* It had
been proved that doses of from O"O2 up to ro part per million
were required in different instances according to the character,
numbers, and vigour of the organisms, while some waters did
not seem amenable to the copper treatnient. The worst
tastes and odours were most susceptible.
It follows that Moore and Kellerman found a serious
element of uncertainty in the treatment, and this is borne out
by other investigators. Trials by the Massachusetts State
Board of Health in 1903 and 1904 gave conflicting results.
Clark and Gage t found copper sulphate rather uncertain in
its action, sometimes as much as 3 in 1000 being required
to ensure sterility. Phelps, Kemna, and S. Rideal have
shown at different times that the low algicidal value occa-
sionally obtained with copper salts is due to their being
immediately precipitated as basic cupric carbonate by the
high amounts of calcium or magnesium carbonate present in
very hard waters.
At Minneapolis, Minn., Dr. Corbett \ treated the supply
of that city from the Mississippi river in the two reservoirs
of about 47 million gallons each, with 50 Ibs. of copper
sulphate, equal to 0*064 Part Per million (a U.S. gallon
= 8-J- Ibs.), applied three times a week. "As a result the
plankton was decreased 80 per cent, at the end of 30 days,
during July and August, the usual time for these organisms
to be on the increase. Bacteria were reduced about 40 per
* Bulletin 64, Bureau of Plant Industry.
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